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TABLE 2.-Pe~entagcs o j  atmjcatwa 6 1  halo-rdn forccask jo r  stations, 

arranged accordwig to latitude and bngit i (&.  

Station. 

- -- - - - 
11’. ON. 

Fort Worth,Tex _......_...._____..__._ 3 i  34 
Columhm,Mo ..........__________._.... 92 39 
Wausaon. CJh& ....._..._._.____._..._... M 42 

York, N.Y .__...._.._.___________._.... 79 13 
LakeMontebello, Md .._________........ 76 39 
BlueHil1,Mass .....___.__.____........ i l  4 

Columbus.lJhio ..._._._________.__.._._ 83 40 

While there is an increase of percantages of verifiotttioii 
eastward to approsiniately loligitucie 80’ West, there is 
also an ap reciable frdliiig off as the Atlant.ic. coast is 
approachecf With this in mind, reference to a m a p  of 
storm tracks (e. g. supplement 1, chart 1) would indinate 
that tho ercenta es of verification will incretise, not so 

of the observation point to one or more of the storiri 
tracks. The chart showing the weighted, or average 
cyclonic tracks for January will appl to the inont.hs of 

gstricts. It will be noted that t,he eastern stations lic 
between the paths, or upon the conmion fa th  of practi- 
cally all the storms that cross the United tates and that 
Fort Worth, Tex., and Colunibia, Mo., are far south of 
the tracks of tho more frequent types. A large percent- 
age of the precipitation occurrinw over these districts is 
due to cyclones of either the Sou& Pacific or Tesas typo, 
relatively infrequent. 
As outlined in previous papers, it  has been found at 

Columbia,. Mo.,. that “ 22-degree circles are followed by 
precipitation within 12 to 18 hours, the storm crossing 
the meridian near the point of observation; (a), when 
the &-degree circle is observed, the storm center is 
usually froni SO0 to 1,000 miles away and prccetlcs pre- 
cipitation, if any, by 24 to 36 hours.” Thcse cletluc.tions 
were based on the consideration of a relatively siuull 
number of observations. 

The larger percentago of LOWS affcctiiig the wuathcr a t  
Fort Worth, Tau., pass far to the nortliwarcl of that 
station. It was found that quite frcyuently during the 
winter months, the center renininsd so far nort.l.1 as t t  
leave tha sky veiled with cirrus mid cirro-stratus for froir 
54 to 4s hours at  a time. In cases of this kind, halos 
occurred slightly in n.clvance of the wind-shift line and 
were fairly good pro nosticators of n.rlvancing cold. 

hours and rarely by procipitation. 
At Wariseon, Ohio, n rclation was tloterniiiied 1,ctwc.cn 

the perceiita e of verification and the atniospheric pres- 

and falling, 83 per ccnt of observed halos were foUowocl 
by precipitation within 24 hours; thato, wi1.h t,he haronietor 
low, but rising, but 53 per c m t  wcre followed by raii~f:~11 
within the prcsc.ribecl period, and that with the pressilre 
above normal and rising, 63 per ccnt weru followed l y  
fair weatsher. 

A niarkod relation must, of course, mist I)ulwuc!ii tlic 
verification of tlie 1i:tlo forecast mid the prc\-iiilin,q 
direction of the wind, the prohahility o€ ritili iiicrciisiri;: 
with tho change to the quarter most oftmen ac:oompaiiiccl 
b precipitation. Thus, at  Fort Worth, it  was fount1 

hours were attended or followcd by east,erly winds and 
fallinr pressure. Of the 94 halos so observed, SL’. or S i  

much wit \ P  latitu e or longitude but with the proximity 

e a t a t  frequency as web, especialy 9 in the iiorthcrii 

They were usually fol fi owcd by “iiorthers” withiii 24 

sure. Kirk f ound that wit.h the preasurc 1)elow nor~iw! 

t I! at 94 of the 99 halos followed by rain or snow within 4s 

per cent, wert? followed by precipitation by the end of 
t h  succcecling clay. Like conditions appear to esist at  
Wii.useon, Oliio, with sou therlv winds, and at York, 
N. Y., wit,li soi~tl~west. winds. At  Coluiiibus, 88 per cent 
of (.he hnlos prec.srling procipitation by 48 hours were 
ac:comp~.~iit..tl or lollowed hy southwest winds. 

So, with all tlieso fa.ots well in mind, it mist  bo said 
that t.ho halo intlicriteu the a,pproxli of precipitation only 
in so far 3s it  hartllrls tliu n.pproach of t,he cyclone. Tb 
only the t!st.ent thixt tdie pussage of t,he cyclone affects 
t.lie wen.t.her iit the station, is thp halo re%ahle. With 
knowletlge id the conilitinn of the barometer, whether 
rising or Mliiig, mid kuowing which direction of the wind 
iiiost. often precedes 1)rev.i >ihtt.ioii, the layman may know 
what tlevroe o f  faith to p 1 tice in the celestial harbingers; 
Init., WitLout tAis knowledge, he will often have occasion 
to fit11 hack upon tlie old ada.w, “All signs fail in fair 
wctttlier.” The lialo is a f a i t h 1  cletector of oyclonic 
presence ; the pressure and wind indicate the cyclone’s 
ti qwciach and passage, and a just consicleration of these 

proniisc of rain or storm, but tts a warning that sonie- 
whcre fer to westward a cyclone is advancing. In this 
point alonc the 11~10 escels. 

1) 1 ireo u1emcnt.s will go far to esttlldish tho halo, not as a 
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REMARKABLE HALO OBSERVED AT NASHVILLE, TENN., 
MARCH 16, 1918. 

B y  1;. $1. \vILLIAMSCJN, ?dCl~lWlO~~M.. 
[ h t c d :  Wcathrr Uureaii, Nushvillv, Tcnii., Kar. %J, 1318.1 

An iiit.twstiiig and unusual form of solar ha.lo was 
ohserved :it this stntioii 011 hfttrcli 16. It was firat seen 
tts a faint frilgment of the iisual 22-clegrre circle a.t 
X:45 a. 111. (90th nicriclian time). hi hour or more later 
it iq)p:i.rd ne a complete circle, though ill-defined and 9 

prcw?nt,ilrg 110 unusual features. At 11 :45 a. m. the 
nttm tiori of tlic station force was ca.lled to n rerna.rkable 
scrics of rings about the sun, atid tho coloring and u.r- 
r:iiigcii~c~it of thc circles wore so distinct as to n.ttract 
wide attention. The )henomelion continued, although 
in changing form, unti f about 5:30 p. m. 

Unfortunately, no instruments were availalde with 
which to determine angular distances, but a comparison 
of this lido with figures outlined in Beason’s “ Different 
Forms of Halos” leavcs littlo doubt as to the correctness 
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of the terms used in the following sketch, which gives 
roughly the arrangement of the circles and the attending 
features as observed about 

The display was most brilliant from 11:15 a. m. to 
13:15 p. m., the prismatic colors being unusually strong 

S 

FIGURE 1,-Halo phenomena observed at Nauhville, TCIIII., hiarch 
16, 1918. 

Ordinwv Imlo of 23O fun). rircumscrlbed halo (bb). arcs o l  halo 46" (cc): Inrhelic 
rirde (dd) i  urdiwlrry pnrlwlh 01 2 3 O  (ec); pnranthelia bf 1W (f); sun (SI: milith (Z). 

in the upper a.nd lower quarter arcs of the ordinmy a.nd 
the circumscribed halos, and fairly clear in tho rerna4iing 
portions of the phenomenon, except the parhelic clrcle, 
which showed no coloring. Therc was noted, however, 
in tho parhelic circle at least two spots, or "knots," 
of white limht briahter than the remaining portion of the 
circle, progably &e ordinary parauthelia of 120 do rees 

The ordinary and cirumscribed hulos wero distant from 
each other about three or four de rees a t  tho points of 

s s t  se aration on either siie of the sun. The 
~ ~ ~ k m b s  L c )  of the halo of 4Go did not stand out 
dearly a t  any time and wcrc? not visible after 12:15 p. m. 
The riiigs, howcvcr, continued complcte, though with 
dccrcasing brilliancy, until lifter '3 p. m. By 3 p. m. the 
sheet of cirro-stratus clouds had become conaiderabl 
denser and only the ordinary 22-degrce halo a p p e a r d  
At 3 5 0  p. m. the ordinary parhelia of 22" were again 
plainly vlsible, and a t  this time very closo to tlic 22-degree 

(sliowii in the figure on p. 30 of Bcsson's pamph 9 et). 

1 The Bea8on pamphlet reforred to is the AVO SP rate of the translation Brawn. L. 
Dlffwent forms of halts and their obsurvation, b i % ~ H ~ r  WEATHER ItEVlEW, Wash- 
fogtm, July, 1914,12: 436-446. 

circle, although when observed about noon they s t ~ o d  
well outside (probably 5 degrees from) the cirumscribed 
ha.10. 

At 4:30 p. 111. there was added a still further interesting 
feature, mniely, the circumzenithal arc, distinctly 
colored, and probably, a.lthough this wati not positively 
determined, an arc of the haJo of 46" tangent thereto. 
The latter was not so well defined I S  the circumzenithal 
am, but its determination is believed to have been correct, 
especially in view of the observation about noon of its 
two fragmenta.ry arcs. The circumaenithal arc and its 
acc.onipanying tangent continued for 10 minutes or 
more. At 5:20 p. m. there was still visible a small 
upper a.rc of the ordinary 22-degree halo, and a t  5:30 
p. m. the phenomenon had disa.ppeared en tirely. 

SOLAB HALO PHENOMENA OBSEBVED MARCH 16, 1918, AT 
BANNEBS ELK, N. C. 

By T. L. LOWE, Local Observer. 

(Ir'or\r*arded by Mr. L. A. Dcnsoii, ~hlcorologist in clwge, Iinleigli, N. C.) 

On Marrh .16, 1918, a t  Banners Elk, N. C., there 
occurrcd one of the most eculiar celestial phenomena 

ahove zoro. At about S a. m. therc was a haze in the 
sky and there appeared a complete circle of luminous 

cver obscrved here. The t fl erniomcter registered 18'F. 

FIGUEE 1.-Solar lalo plieiionienu obsrrvcd Mlerch l G ,  1918, at 
Usnnors Elk, N. C. 

UQ, 2Z-dvee solar halo; bb, upper tanpt aro 01 aadqree halo; cc, p8rheliS of !U*; 
dd. parhelic circle: rr, parmthelia of la0 ; 8, Sun; 2, zen~th. 

light around the sun with two distinct mock suns on 
oithcr side, as shown in tlic 
circle and tangent to it was a 


